Structural relationships among the ribosomal stalk proteins from the three domains of life.
The GTPase center of the large ribosomal subunit, being a landing platform for translation factors, and regarded as one of the oldest structures in the ribosome, is a universally conserved structure in all domains of life. It is thought that this structure could be responsible for the major breakthrough on the way to the RNA/protein world, because its appearance would have dramatically increased the rate and accuracy of protein synthesis. The major part of this center is recognized as a distinct structural entity, called the stalk. The main functional part of the stalk in all domains of life is composed of small L12/P proteins, which are believed to form an evolutionarily conserved group. However, some data indicate that the bacterial and archaeo/eukaryal proteins are not related to each other structurally, and only a functional relationship may be clearly recognized. To clarify this point, we performed a comprehensive comparative analysis of the L12/P proteins from the three domains of life. The results show that bacterial and archaeo/eukaryal L12/P-proteins are not structurally related and, therefore, might not be linked evolutionarily either. Consequently, these proteins should be regarded as analogous rather than homologous systems and probably appeared on the ribosomal particle in two independent events in the course of evolution.